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PREFACE 

Tho  exptTmu'tU  tvportoii  herein  was  conducted  hy  the  Aerospace  Medical  Research  l.aboratory,  En- 
\ iron  mental  Medicine  l)i  vision,  in  1 97h,  as  a study  to  quantify  the  effects  of  present  and  antecedent  G 
stresses^ as  well  as  seat  hack  angle,  upon  pilot  air  combat  tracking  performance.  It  was  conducted  under 
project  i222.  task  722210,  "Pilot  Performance  Under  Maneuvering  G Stre.ss”. 

The  authors  acknowledge  the  valuable  efforts  of  many  individuals  who  contributed  to  the  .succe.ssful 
completion  of  the  experiment  described  in  this  report:  J.  Frazier,  Dynamic  Environment  Simulator 
Supervisor;  E.  .Mersereau,  Operation  and  Maintenance  Chief;  SMSgt,  T.  Shriver,  NCOIC;  V.  Skow- 
ronski.  Subject  Training  Coordinator;  K.  Bishop,  Software  Developer;  S.  Ward  and  W.  Summers,  Data 
.Analysts.  Drs.  J.  Kirkland  and  J.  Kennealy,  Medical  Monitors;  and  the  volunteer  subjects  — Capt.  A. 
Banta,  Capt.  J.  Callahan.  Lt.  R.  Johnson,  Capt.  G.  Valentino,  and  Capt.  R.  .Mattern. 
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INTRODUCTION 


Siiu'f  llu'  ivsull>  Ilf  viinou--  iv-canh  studies-  iCrosli-v  and  (ilaistcr.  1971;  Rogers  et  al.  197.'i: 

Hums.  197at  have  deinonst ral ed  lhal  an  anrral'l  eoikpil  seat  reclined  heyond  do  Croni  the  vertical 
incre.ises  the  maneu\  ering  ( ! accel;  l at  ions  a pilot  can  tolerati'.  However,  because  ol  iiircrart  structural 
and  energy  limitations,  this  concept  uas  simply  a biotechnology  design  option  and  was  not  explored 
Irotii  the  standpoint  ol  operational  combat  ellect i veiiess  or  pilot  peirormance. 

.\t  present , the  F - 1 a F - 1 li  cltiss  ol  advanced  I'lgh  ter  aircraft  is  st  rai  ni  ng  man's  ahi  lity  to  perform  multiple 
high-t!  maneuver  engagements  .\s  a result,  interest  in  an  o|ierational  test  of  the  reclined  cockpit  seat 
lias  heeti  heightened  In  1971.  ,\ir  Force  Flight  Dynamic^  Laboratory  and  l’S,\F  Studies  and  .\nalysis 
reiiuested  the  .\erospace  Medical  Research  l.ahoratoiy  to  (Uirsiie  the  follow i ng  object iv(*s  in  a maiineil 
simulation  [irogram; 

• Determ  me  whether  the  reclined  seat  concept  would  a I low  t he  pi  lot  to  perliirm  mini  tnal  aircraft  cont  nil 
and  combat  pursuit  functions  up  to  10  (1.  and  whether  such  performance  would  be  attainable  in  an 
upright  seat, 

• Kvaluate  recli tied  seat  [lerformaiice  i tiiprovements  at  ( J levtds  less  than  10(1.  pail icularly  in  the  b-h  ( 1 
region,  to  (|uantify  the  mission  effectiveness  payoll's  to  be  achieved. 

• .\s.sess  the  sensiticity  of  performance  to  changes  in  seat  hack  angle,  thereby  providing  a basis  for 
engineering  design  tradeoff>  between  cost  and  performance  or  to  select  a design  point  for  a flight 
demonstrat  ion. 

• f’roduce  a i|uant  itat  i\ e data  base  of  manned  tracking  performance  under  present  and  antecedent  (1 
stresses  to  he  used  for  preilictic o conifiuter  modelling  of  air-to-air  combat  ngagemeiits. 

The  .■^tudy  w as  to  he  as  real  isl  ic  as  possi  lile,  w it  h empliasi.--  on  t he  lerimnal  gunnerc  l rack  mg  [lor I ion  of 
an  air-to-iiir  engagement 


METHOD 


EXPERIMENTAL  CONFIGURATION 


f he  I )y  namic  Kn  vironmeiil  Simulator  1 1 )K.S  i.  a I bree  degree  ol  mot  ion  cent  ri luge  capable  of  sUsI anted 
acctderalion  U[)  to  I'd  (I.  was  used  to  fierlorm  the  study  dig  1 i.  The  cab  was  configured  with  a 2d-inch 
V uleo  dis|)ly.  ad.iuslable  position  reclining  seat , and  isometric  sulearm  st  ick  contndler.  Noiioperat  i\ e 
rvidder  pedals  and  throttle  controls  were  also  included  m the  cockpit,  fbe  cock|iit  layout  is  shown  m 
figure  2. 

f he  seat  used  i n the  -( iid\  was  ,i  prolot  \ pe  high  accidiaat  om  cockpit  1 1 1.\( ' i seat . built  b\  Mcl  )on  mdl 
Douglas  .\ircr;ift  Companc  under  coni  fact  with  \MRL.  and  Used  previotisly  jn  fixed  base  reclined  'eat 
research  smmlal  ion  It  can  bc’  pn~il  loiied  at  2d  , ,’id  , .■),")  , (id  , or  ba  In  a motori/ed  ^tem  that  ele\  ates 
the  se.it  p.in  and  lower  back  rest 

fbree  computers,  a I’.M'IcR  bdd  In  bruf  a I’Sl’  II  Id.  .mil  a I’DI'  1,  p|o\  ided  the  .iircraft  dcn.imic 
res|)iins|..,.  1 1 .iiectoin  coiiipul at  loii'.  |)erform,i nee  ~cnn ng  .md  '.del  \ nionilormg  ol  t he  DKS  ,\  s \ stein 
block  di.igr.im  is  'bown  in  figure  9 


Figure  2.  Cockpit  Layout 


AIRFRAMES 

GEOMETRIES 


Figure  3.  System  Block  Diagram 
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The  dynamics  of  the  attacker  aircraft  were  representative  of  an  advanced  high  performance  fighter  with 
fly-by-wire  controls  and  sustained  turning  capability  of  lOG.  The  dynamics  were  supplied  by  the  h light 
Dynamics  Laboratory.  Five  degrees  of  freedom  were  simulated  and  the  range  to  the  target  aircraft  was 
fixed  at  1000  feet.  The  dynamics  of  the  target  aircraft  were  identical  and  it  was  programmed  to  fly  a 
specified  turning  trajectory. 

The  target  aircraft  was  a CRT  representation  of  a three  dimensional  F-15  class  fighter  with  a 50-foot 
wingspan.  All  angles  and  positions  were  represented.  The  gunsight  was  a simulation  of  the  F-15  sight, 
except  that  it  was  fixed  with  respect  to  aircraft  fuselage  aim  with  no  lead  computations.  During  the  runs, 
the  pilot’s  stick  pitch  inputs  commanded  both  the  vertical  display  error  and  the  DES  G level  through  the 
simulated  aircraft  dynamics. 

The  subjects’  personal  equipment  during  the  runs  consisted  of  flight  suit,  anti-G  suit,  flight  gloves,  a 
cloth  harness  for  emergency  egress,  and  a modified  helmet  with  a laser  ear  oximeter  installed. 

The  filling  pressure  schedule  in  the  anti-G  suit  was  the  same  as  reported  by  Frazier  et  al.,  1975,  that  is, 
the  pressure  was  proportional  to  the  upright  or  Gz  component  of  the  total  G vector, 

EXPERIMENTAL  DESIGN 


A subject’s  task  during  each  run  was  to  track  the  target  within  the  gunsight  reticle  as  close  to  the  center 
pipper  as  possible.  The  target  flew  a level  turning  trajectory  as  shown  in  figure  4 with  peak  G levels  of 
1.6,  6,  8,  9 or  10  G.  The  seat  back  angles  tested  were  20°,  50°  and  65°. 


Kai'h  subu'ct  s rim  lor  oiU‘  sot  of  I’xposuros  iiu  ludod  12  such  prolilos;  oiio  at  oaoh  loiiilimation  ol  -cal 
anp;lo  and  (teak  ( i.  However,  the  inaximiiin  |)eak  ( i lor  the  20  .seat  was  0 m. -toad  ol  10.  I he  h nil t w a- 
direeted  hv  the  AMRl.  Hainan  I se  Review  t'oinmittee.  .Alter  i‘aeh  prolile  at  least  one  niinate  was 
allowed  for  re.sting  and  eonrigarmf'  the  seal  lor  the  next  pndile.  Sinee  12  exposures  were  hdt  to  he 
excessive  lor  one  dttv  the  run  was  split  i nto  t wo  days  at  six  e.x|)osures  each  I he  ortler  oj  the  12  expo>uie> 
was  randomized  with  the  condition  that  not  more  t han  two  9-  or  1 0-(  i exposures,  nor  more  t han  t wo  s-<  i 
exposures  would  occur  during  one  day's  run  for  each  suhject.  These  conditions  were  designed  to  reduii- 
the  total  Tatigue  elTecls.  Kach  set  oTexposuri's  w;is  replicated  twice  .so  that  the  suhjects  ran  lour  da\  - in 
all,  two  days  per  replicate  set.  The  primary  tireas  ol  interest  were  pilot  tracking  perlormances  as 
Tunct ions  oT  present  (i  level,  antecedent  (1  level,  and  se;it  hack  angle. 

SUBJECTS 

Five  suhjects  participated  in  the  experiment.  These  were  drawn  Irom  the  volunteer  ha/ardou,-  dut> 
ptinel  Tor  acceleration  stress  .\ll  were  military  personnel;  one  was  a rated  I'S.M-  pilot, 

TRAINING 

The  suhject  qualiTtcalion  and  training  weri'  conducted  in  three  parts.  Tirst.  a series  ol  <i  -t  res- 
indoctrinution  and  medical  i|uahricatioii  runs  estahl ished  the  fitness  ol  the  suhjecls  and  acclimatized 
them  to  high  ti  stresses  up  to  10  (•.  Si'cond.  concurrently  with  the  (>-stress  training,  extensive  static 
training  developed  tracking  skills  lor  tlu‘  data  runs.  .A|)|)roximately  live  weeks  ol  daily  hall-hour 
sessions  raised  the  level  of  tracking  performance  and  allowed  it  to  heconie  asymptotic.  Finallv  . the 
suhjects  made  three  dvnamic  runs,  tracking  with  the  closed  loop  DT..S  simulating  actual  data  run-, 

DATA  COLLECTION  AND  ANALYSIS 

I’erformance  data  were  recorded  on  digital  magnetic  tape  lor  postrun  analysis.  In  addition,  some 
real-time  reduction  was  done  on  the  conipuler  for  suhject  feedhack  scori’s  alter  each  run.  Tor  the 
preexperimental  setup  and  oti-line  monitoring,  a strip  chart  recorder  was  also  employed. 

The  run  data  were  recorded  at  2.a  samples  seconds.  The  fidlowing  variahles  were  included: 

VertiCcil  aiming  error  imilliradiatisi 
Ltiteral  aiming  error  iniilliradiansi 
Stick  pitch  output  ilhi 
Roll  rate  (radians  see) 

Fitch  rate  (radians  see) 

Normal  (!  plant  output  (ft  sec*i  (l)FS  comniandi 
Suhject's  heart  rati'  (heats  mini 

Siihject's  arterial  oxygen  saturation  i°oi  (via  ear  oximeter' 

( 1-suit  pressure  ( [isi  i 

For  purposes  of  suhject  feedtiack.  the  [lercentage  of  1 1 me  that  the  target  aircralt  was  within  the  lO  Mil 
gunsight  reticle  was  measured  and  displayed  after  each  exposure,  1 he  experimental  result-  were 
'(Uant  it’ied  hv  stat  ist  ical  anah  ses  performed  on  several  variahles  as  In  net  ions  ol  ( i st  ress  and  seat  hack 
angle  The-e  measurements  were  se[iaraled  into  perliirmance  lor  the  l(l--econd  piak  H pi'fiod.  the 
211  second  l-(i  Ir.icking  iieriod,  and  the  total  time  ol  the  expo-ure. 


imu'  on  tar^o‘1 
Avorafii-  liMS  lOi'oi’ 

Numhor  of  oarlv  tfrmmalions  > 

Kills  ult't'incd  as  whothor  a 1 .4-st‘Con(l  dwell  time  on  tai'f'et  was  achieved  or  not) 

riu'  eat  Iv  tenni nat ions  were  sometimes  caused  hy  the  intihility  of  the  suhject  to  keep  the  target  on  the 
scrt'en  nth  igh  ( I and  i n ot  hms  hy  i mpendi  ng  hlackout . I’he  1 .4 -second  d wel  1 1 i me  for  it  kill  was  arrived  at 
ott  t he  basis  of  reviewi ng  extensi  v(>  gun  citmera  data  to  determ i ne  the  iivei'iige  dwell  t i me  rei)ui red  for  a 
gun  kill.  The  earlv  termi niit ions  iind  dwell  time  ’’kills"  were  selected  hecause  they  could  bt‘  easily 
relitted  to  reiil  world  cotnhat  performance  conce|)ts  of  either  losing  the  target  or  killing  it. 

In  iiddition  to  the  objective  performance  data,  subjective  dittit  were  titken  on  questionaires  the  subjects  ; 

completetl  iifter  all  of  their  runs  were  finished.  I’hese  questionaires  were  used  to  supplement  the  ^ 

ol>iecti\a‘  rt'sults.  pinpoint  iinv  Ciiuses  of  performance  changes,  iind  correliite  suhject  workload  with  L 

performance.  A sample  (piestionaire  is  shown  in  the  .Appendix.  ; 

MEDICAL  MONITORING  | 

file  mediciil  safet  v monitoring  for  this  experiment  consisted  of  data  taken  before,  during,  and  after  each  5 

run,  I’re-  and  postrun  datit  included  a 12-lead  electrocardiogrtuii.  pulmonary  function  test,  and  blood  j 

samph's  to  determine  enzyme  levels.  ,A  24-hour  postrun  blood  sample  was  also  taken.  During  the  runs,  a | 

qualified  medical  doctor  monitored  rt'al-time  electrocardiogram  displays,  cardiotachometer.  voice  | 

communication,  color  T\  . and  arterial  oxygen  saturation  taken  from  an  ear  oximeter.  ; 

RESULTS 

The  results  of  the  study  will  be  discussed  first  in  terms  of  the  objective  performance  measures  used.  .An 
analysis  of  variance  was  performed  on  each  variable  with  consistent  results.  In  etich  case  the  analysis 

showed  significance  at  the  .1)1  level  or  better  between  the  performances  at  the  various  peak  G levels,  as  j 

well  as  during  the  4-G  tracking  periods  following  those  peak  (I  exposures.  However,  only  one  measure. 

the  number  of  earlv  run  terminations  was  statisticallv  sensitive  to  seat  back  angle.  In  other  words,  the 

seat  hack  angle  affected  the  length  of  time  a subject  could  track  at  a given  G level,  hut  not  necessarily 

how  well  he  trackefl. 

’fhe  first  variable,  percent  time  on  target , is  presented  in  table  1 ; it  was  calculated  over  the  entire  period 
of  each  run.  I’eak  and  4-G  tracking  |)eriods  were  added  together. 
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The  third  Jiieasured  variable  » as  n bet  her  a run  v\as  leraii/ialeii  eari>',  eit  her  due  I o Jiiipemliiie  liiackoul 
or  siinpiy  iosing  t he  target  oil  the  edge  oi  t he  (iispiay  screen.  Si  nee  t iiere  were  no  such  earl  v termi  nat  ion> 
in  any  oi  the  I .h-  or  h.()-(  i runs,  only  tiie  S-.  9-.  and  1 0-t  I run.-  were  analyzed.  'I'ahle  -i  sliows  t he  conditions 
under  which  the  early  terminations  occurred.  ’I'en  runs  were  attempted  at  each  comliination  ol' seat 
angle  and  peak  Ci  level.  An  analysis  oi  variance  petiiirmed  on  the  cS-.  it- . and  1 ll-(  i stat  isi  ic-  - how  ed  t liat 
this  varialile  was  significant  at  the  .O.'i  level. 
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.■xpomiU'iU;  that  is  nhclh.'i-  lhf>  ai'hifvc.i  ilumiK'  a aiv.-ii  i-ximisuic  a I I x-iniul  liim-  un  target  wilfim 
the  rid-inil  (liaiiu-tor  rflii  li'.  Alllumali  iml  siali.-tii  allv  siKnificanl , t li>-  kill-  ai  liic\ .•<1  l.ir  t-ach  I'.indil  i.m 
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Tho  snb.loc'tivf  data  woro  arqiiiroil  by  moans  of  a ipii'St ionnairo  answ.-rod  by  oaob  snbioct  at  thi- 

fomplotion  ofliis  four  data  runs  'soo  App.-ndixr  In  yonoral.  tlu'ir  answ  ors  s.ftrood  with  tbo  porlormaiio.' 

data  analvsos  Tho  followm.o  paraftraphs  summanzo  tho  rosponsos  to  oach  .|Uostion. 

• Tho  lirsl  (iiKslion  askod  tho  subjocts  to  rat.-  tho  quality  and  .|Uantit>  of  training;.  All  of  tho  -ul.joots 
considorodthotraininoto  bo  satisfactory  in  thoso  roiiards.  with  minoroxcoplions.  S.'Voral  sub|octslolt 
that  tho  niiinbor  ot  proparatory  physiolooical  qualifyiny^  runs  was  oxcossivo.  primarily  hocaus.-oi  tho 
nocossitc  for  takin^t  blood  samples  .'ach  tinio  Furthor.  tlu  y folt  that  moro  actual  dynamic  t raininn 
runs  wore  noodod  since  they  found  t ho  t ransit  ion  from  static  to  dynamics  t rackino  to  ho  moro  difficult 
than  expected. 

• (^lu  stion  /H  O askod  oach  -ubioci  to  rate  his  own  t racking;  performance  for  oach  sot  confifturation;  from 
1 worst  ' to  T'bo-t  '.Th.'s  rated  the  s.-at  oonorally  ahout  1.  The  at)  and  Ha  seats  wore  rated  about 
equal  at  a The  comm.mt-  -howo.l  that  there  was  some  discomfort  at  the  (Ta  positi.in  due  to  the  fa 
neck-spine  anu'le  Thi-  di-comlort  wa-  thought  to  have  produced  a small  performance  decrement. 

• Ihn  . isk.'d  tor  ..  Mimlar  ratiny  ol  w.irkload  at  each  seat  anole  in  the  hinli  C runs.  Th.-  2d 
seat  was  consistent l\  rat.'d  hi^th.-t  with  an  avmaae  of  «.  The  .ad  and  (ia  seats  avermred  a workload 
ralino  of  a.  Su-ceptibilitc  to  blackout  wa-  jtiven  as  the  reason  lor  the  hitth  wotkload  <it  _d  . 

• f/Ht.s/imi  lour  asked  the  -uh|ect-  to  relate  any  unusual  problems,  such  as  discomfort,  hlackout. 
disorientation,  or  makmo  control  inputs,  that  thev  mioht  have  experienced  at  any  of  the  three  seat 
aiiKles.  Thev  respond.'d  t hat  the  2d  seat  po-ition  caused  .some  difficulty  in  maintainini;  visual  aircraft 
contact,  due  to  partial  orevout  or  spottinf;  of t he  c isual  field  The  H.a  seat  position  was  accompanied  bv 
sharp  chest  pains  and  hreathmt.  difficulties  at  hn;h('..  Blackout  was  m.t  a major  prohlem  at  either  .'id 
or  H.')  ; and  the  overall  preference  was  ."id  . with  almost  no  unKpie  prohlems  occurrin.o  there. 


• (fill  st  ion  ill  I ;iski‘(l  fur  f^fiM'ial  i-omrnciil  s on  the  U(l\ , soal , ta>k  or  (iroci-duiv.'  rtic  n-|<oii'i-'  wcri- 
varied  One  sid)|i-vl  waiUial  more  did'i  mtc  li'i-dl)avk  i mined  lat  id  \ lol  lou  iny  a run  mi  I lie  ( i i on  dll  ion  ^ 
I list  experieiued  i lliev  were  told  only  II  t lie\  aski-d  i.  Several  lell  that  t lie  >t  ick  and  airer.ilt  d \ na  in  ic' 
were  too  sensit  l ve  and  many  stateil  t hat  more  riplil  lore  arm  >U|i|)ort  u a>  needed  < ommeiit--  ui-re  also 
made  that  an  linage  t'oeusi'd  at  iidinity  would  he  more  realist  le  and  easier  to  see  I ha n on  t he  I \ si  reen 
only  .'id  inf  lies  away.  ( )ne  suhji'ft  felt  that  the  reiliiied  seat  would  help  pilots  more  w ho  nia\  not  h.ue 
reveived  intensive  traminp;  at  elevated  (1  iiip  to  lOi  than  ones  who  ll\  there  repulaili.  also,  that 
latifjue  or  repeated  sorties  mifiht  show  more  pronouneed  iierloi  inaiife  (hrii-renfes 

• (Jmslioii  six  asked  the  suhieets  to  relato  the  amount  ot  light  lo-s  or  hlavkout  prohleni'  to  ihi- 
comhimit  ions  old  and  seat  angle,  .\hout  half  l lidiia  led  that  it  was  signififalit  aho  \ e s < i at  all  si -at 
liac  k angles,  and  t he  ot  her  hallsaw  deh  nite  dilTereiu-es  with  light  loss  heeoming  a 't  roiig  I actor  at  ^ 1 1 
in  the  'JO  seat  and  minimal  or  no  visual  [irohlems  in  the  reclined  jiositions.  even  at  10  (I 

CONCLUSIONS 

riu'  conclusions  reached  hv  the  i-.\  pen  me  liters  alter  assessing  the  results  ol  this  ex  pen  me  tit  w ere  t he 

lollow  ing: 

• .\  reclined  seat  of  at  least  .’lO  would  allow  usel'ul  cognil  i \ e (ii  lot  llight  control  and  tracking  I u net  ions 
up  to  1 0 ( i lor  10  seconds,  i n addition  to  (irovidi  ng  i m pro  veil  black  out  tolerance  o\  in'  an  upright  JO  ■ 
seat.  Furthermore,  such  [lerrormaiice  was  not  attaimihle  in  t lie  Jo  seat,  even  at  0 (i. 

• No  conclusi vi‘  stat  ist  ical  ev  ideiice  could  he  lound  to  suh~t  ant  i ate  t rack ing  performance  increases,  per 
se.  in  the  H to  S (1  region,  as  a result  oCa  reclined  seat  ’I'he  one  stat  nt icall  v signit'icant  parameter  w as 
the  number  of  early  term  mat  ions,  vv  h ich  w as  sign  ificant  at  (1  levels  .s  and  above  On  the  o tiler  hand, 
trends  in  l)ie  data  existed  that  might  indicate  the  experiment  was  not  sufficentlv  seii~itive  to  detect 
the  small  tracking  performance  differences  produced,  [lart  icularlv  between  0 and  s (i  liewever.  the 
experiment  was  consistent  ly  sen  ot  i ve  to  differences  ni  perl  on  nance  due  to  present  and  antecedent  ( i 
levels,  so  the  theory  t hat  a reel  ined  .seat  [iroduces  per  to  nuance  i ncreases  comparable  to  tile  reduct  loii 
in  vertical  O stress  is  not  valid. 

• .No  opemtionall.v  important  perforin  a nee  improvement  - w ere  lound  hv  increasing  I he  -eat  angle  Iroin 
50  to  85  : in  fact,  subject  jirefereiices  weighed  in  favor  of  the  •‘ill  seat  with  reduced  hreathing  and 
comfon  diiriculties.  'I'lie  head  restraint  might  he  easilv  redesigned  to  reduce  the  neck  angle  .mil 
improve  comfort  and  performance. 

• ffy  all  performance  measures  einidoyed.  tlie  I'xperiment  showed  that  each  increment  m both  [ire-ent 
and  antecedent  (1  stress  produced  a decrement  in  tracking  performance  I hese  data  .ire  given 
explicitly  in  the  Results  Section. 


RECOMMENDATIONS 


Mascil  on  tlu“  foivooinii  (.'ondusions,  the  Ibllowinn  rei'ommotulat ions  aro  prcsotilod: 

• Kurtlu-r  DKS  st  lulios  slioulcl  ho  oondnctod  to  assoss  iho  sonsit  i vily  oCt  rack i tiff  fjorlin  manco  to  scat  hack 
anolo  in  the  narrow  (i-!)  C ratioo,  uilli  special  om()hasis  on  peak  (J  durations  and  ropci  it  ions,  to 
uncovin'  cunui lat i vo  porlonnanco  or  tat  ifjuo  olloct s.  I hose  st udios  will  explore  t hi‘  sensi 1 1 vit  ies  uncov- 
ered in  the  present  extierimenl  and  [irovide  a more  complete  data  base  on  the  relationship  between 
performance  and  <1  stress. 


• 'i'hat  a reclined  seat  cockpit  he  im|)lemented  in  a riuhter  aircraft  test  vehicle  to  validate  the  results  ol 
the  centrifuge  and  fixed  base  simulator  studies.  I'his  would  provide  effectiveness  data  in  a realistic 
operational  lli^'lit  environment  and  nu-asure  the  acceptability  of  the  concept  and  implementation 
techniiiues  to  the  pilot  community.  Such  acceptance  has  been  demonstrated  in  the  DKS  iKrazier  and 
McKIreath.  19THi.  hut  not  in  IliKht.  In  addition,  the  nioht  test  would  lend  conlidence  to  the  data 
obtained  at  t)  and  H)  (I.  which  is  presently  attainahl<>  only  in  the  centrifufie. 


APPENDIX 

POSTEXPERIMENT  QUESTIONNAIRE 

1.  Did  you  consider  the  amount  and  i|uality  of  traininf'  to  he: 

Inadequate 

Satisfactory 

Excessive 

Comments: 

2.  Rate  your  tracking  performance  for  each  seat  configuration: 

POOR  (iool) 

20  1 2 .i  I ■>  'i  ■ 

50  1 2 :i  t •">  0 7 

65  1 2 :i  t -■)  0 7 

Comments: 

3.  Rate  your  workload  in  each  seat  configuration  for  the  high  G runs  (6.  8.  9,  10  i 

LOW  HIGH 

20  1 2 :i  ■)  o h ■ 

50  1 2 .!  4 5 6 7 

65  1 2 .'i  4 ■)  6 1 

Comments: 

4.  Did  you  encounter  unique  problems  (blackout,  pain,  discomfort,  disorientation,  control  in|)uts.  etc.  i 
at  any  of  the  three  seat  angles? 

5.  General  comments  on  the  study,  seat,  task,  procedures,  etc. 

6.  Was  light  lossTilackout  a significant  factor  at  the  following  conditions? 

1.6  6G  8G  9 10G 

20 

.50’ 

65 
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